Regulation of cardiac angiotensinogen mRNA in vivo and in vitro.
In this study, to investigate the mechanism of hypertension-associated induction of cardiac angiotensinogen in vivo and in vitro, we studied the regulation of angiotensinogen mRNA in the hearts of genetically hypertensive rats and in the rat cardiomyocytes. Levels of cardiac angiotensinogen mRNA were significantly increased in the hypertensive rats. Steady state mRNA levels for angiotensinogen mRNA in cardiomyocytes were increased by angiotensin II and mechanical stretch. The addition of an angiotensin II type 1 receptor antagonist (CV11974) and a transcriptional inhibitor (actinomycin D) completely blocked the induction of angiotensinogen mRNA by angiotensin II in cardiomyocytes. The addition of CV11974 significantly, but not completely, inhibited the induction of angiotensinogen mRNA by mechanical stretch. Actinomycin D completely blocked the induction of angiotensinogen mRNA by stretch in cardiomyocytes. An angiotensin II type 2 receptor antagonist (PD123319) and a protein synthesis inhibitor (cycloheximide) did not affect the induction. These results indicate that the expression of cardiac angiotensinogen mRNA is activated by the development of hypertensive cardiac hypertrophy, and that angiotensin II and mechanical stretch activates the angiotensinogen gene via the angiotensin II type 1 receptor-pathway in cardiomyocytes.